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The usefulness of three IRT-based methods and the Mantel-Haenszel The percent of items identified with significant differential item functioning (DIF) in this study was similar to findings in previous large-sample studies. The four DIF methods showed substantial consistency in identifying items with significant DIF when replicated. Suggestions for future research are provided. Index terms: area measures, differential item functioning, item response theory, language translations, Lord's X 2 , Mantel-Haenszel procedure. When tests are adapted from the language and culture in which they were developed to another language, the measurement equivalence of the adapted instrument should be assessed. The original and adapted instruments may not be equivalent because (1) the meaning of the test items may have been inadvertently altered in the translation process and/or (2) the test items may not be equally relevant in the different linguistic and cultural groups.
In the past, some cross-cultural researchers (Brislin, 1980 (Brislin, , 1986 (CTT) analyses (Gulliksen, 1950; Lord & Novick, 1968) of examinee responses will produce accurate linguistic translations that result in equivalent scales.
The use of CTT methods in these situations is problematic. Although CTT methods are considered appropriate for making within-group (or population) comparisons, they are inappropriate for making comparisons across groups (or populations) because of their population dependency. Consequently, although standard translation procedures and traditional statistical analyses may be necessary first steps, they are not sufficient to ensure measurement equivalence (Hulin, Drasgow, & Parsons, 1983) .
Therefore, different criteria and methods are needed to assess the quality of translated tests. Item response theory (IRT; Lord, 1980 ) is a framework that avoids the serious deficiencies inherent in CTT and therefore has several advantages in assessing measurement equivalence in translated tests.
Within the IRT framework, Drasgow has defined measurement equivalence as a property that exists &dquo;... when the relations between observed test scores and the latent attribute measured by the test are identical across subpopulations&dquo; (Drasgow, 1984, p. 134 (Candell & Hulin, 1987; Candell & Roznowski, 1984; de Vera, 1985; Drasgow & Hulin, 1989; Drasgow & Lissak, 1983; Ellis, 1989 Ellis, , 1991 Ellis, Minsel, & Becker, 1989; Hulin, Drasgow, & Komocar, 1982; Hulin & Mayer, 1986; Osberg, Scott, & Raju, 1985) . Some of these IRT analyses were based on small samples and, in others, there was only limited control over the linguistic abilities of the samples used. Therefore, the major purpose of this study was to further investigate the measurement equivalence of translated assessment instruments with IRT-based DIF methods using adequate sample sizes and with better control over the linguistic ability of the samples. Because of their current popularity (Millsap & Everson, 1993) , three different IRT-based methods were used in this study for assessing DIF: the signed area (SA) method (Raju, 1988, p. 496) , unsigned area (UA) method (Raju, 1988, p. 496) , and Lord's (1980) x2 (LC) method. The exact area methods (Raju, 1988 (Raju, , 1990 (Dorans & Holland, 1993; Holland & Thayer, 1988; Raju, Bode, & Larsen, 1989) (Baker, 1993) , was used. In order to minimize the effects of biased items on item parameter rescaling and DIF detection, an iterative application of EQUATE was used. This iterative procedure, described in Candell & Drasgow (1988) , is computationally less intensive than the noniterative &dquo;purification&dquo; approach of Lord (1980) and appears to lead to more accurate detection of DIF (Candell & Drasgow, 1988; Kim & Cohen, 1992; Park & Lautenschlager, 1990 LC for the equality of the a and b parameters was computed for each item using the transformed item parameter estimates (Hulin et al., 1983) (Reckase, 1979) , but a scree test (Tatsuoka, 1988) suggested that there was a single dominant factor in both tests. Nevertheless, there is evidence that certain IRT models can be applied to moderately heterogeneous item sets Table 2 ).
DIF Indexes for the Reasoning Test
The DIF statistics for the Reasoning Test are shown in Table 4 Table 7 shows that in studies in which the sample sizes were relatively small (e.g., Ellis, 1989 Ellis, , 1991 , very few items were identified as having significant DIF, whereas in studies that were based on large sample sizes such as Drasgow & Lissak (1983 ), Osberg et al. (1985 , and the current study, a much higher percent of items were identified with significant DIF.
Conclusions and Limitations
The results contribute to the increased understanding of the usefulness of IRT Reckase, 1983) could be applied to the data to determine if a better fit between the data and the model could be obtained and to determine the impact this would have on the DIF analyses. Osberg et al. (1985) , Ellis (1989) , and the present study used various types of ability items; the percent of items detected as having significant DIF across these studies varied widely.
